USP 2003-5 GaN-based non-polar devices on 4H-AlN/4H-SiC( 1 1 -20) 



Table 1 



Layer 


Thickness 


Carrier concentration (cm* 3 ) 


p-Al 0 07 Gao.9 3 N cladding layer 10 6 

undoped Ino x Ga Q yN/liiQ 0 2Ga 0 98 N triple quantum welte 

10 ,c 

n-Al 0 07 Gao.9 3 N cladding layer 10 4 
n-GaN base layer 10 3 
undoped A1N initial layer 10 2 
SiC substrate 10 1 


0.5|nm 
well 4nm/barrier 4nm 

ljam 

4jxm 
380nm 


5x 10 17 

5x 10 17 
1 x 10 18 



USP2003-5 Table! 



USP 2003-5 GaN-based non-polar devices on 4H-AlN/4H-SiC( 1 1 -20) 



Table 2 





SiC substrate 


overgrown A1N layer 


poly-type matching 


crystal quality 


device performance 


This invention 


4H- a-face 


4H- a-face 


Yes 


Excellent 


Good 


compared example 


6H- a-face 


2H- a-face 


No 


Poor 


Bad 
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USP 2003-5 GaN-based non-polar devices on 4H-AlN/4H-SiC(l 1 -20) 



Table 3 



Layer 



Thickness 



Carrier concentration (cm" ) 



p-Al 0 07 Ga 0 93 N cladding layer 12 0 7 
undoped Ino.jGao.9N/Ino 02Ga0 9gN triple quantum ^el^s 

n-Al 0 07 Gao.93N cladding layer 12 0 5 

n-GaN base layer 12 0 4 

n-GaN seed layer 12 0 3 

undoped A1N initial layer 12 0 2 

SiC substrate 12 0 1 



0.5nm 
well 4nnVbarrier 4nm 
l|im 
4 jam 
ljim 
380nm 



5x10 



17 



5x 10 
1 x 10 
1 x 10 



17 



18 



18 
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USP 2003-5 GaN-based non-polar devices on 4H-AIN/4H-SiC(l 1-20) 



Table 4 
(a) on n-type4H-SiC(ll-20) 



Layer 


Thickness 


Carrier concentration (cm" 3 ) 


p-Al 0 o 7 Ga 0 93 N cladding layer 13 0 4 

undoped Liq ]Gao 9 N/Ino 02 G2^ 98 N triple quantum wells 

13 0 1 

n-Al a07 Gao.93N cladding layer 13 0 2 
n-Al 0 5 Gao 5 N initial layer 

SiC substrate 13 0 1 


0.5|tim 
^ well 4nm/barrier 4nm 
\\±m 
380nm 


5xl0 17 

1 x 10 18 
lxlO 18 



(b) on p-type4H-SiC(ll-20) 



Layer 


Thickness 


Carrier concentration (cm* 3 ) 


n-Alo.07Gao.93N cladding layer 13 0 2 


0.5(im 


5xl0 17 


undoped Ino jGao 9 N/Ino 0 2Ga 0 98 N triple quantum wells 

13 0 3 

p-Alo.07Gao.93N cladding layer 13 0 4 


well 4nm/barrier 4nm 




l(im 


lxlO 18 


p-Alo.5Gao.5N initial layer 


380nm 


1 x 10 18 


SiC substrate 13 0 9 
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USP 2003-5 GaN-based non-polar devices on 4H-AlN/4H-SiC( 1 1 -20) 



Table 5 
(a) on n-type 4H-SiC( 11-20) 



Layer 


Thickness 


Carrier concentration (cm" 3 ) 


p-GaN contact layer 14 0 5 


5nm 


1 x 10 18 


p-Alo.25Gao.75N cladding layer 14 0 4 


0.5(im 


5xl0 17 


undoped Ino 0 2aio lsGao 85N/AI0 i5Gao 85 N triple quantum wells 

14 0: 

n-Alo.25Gao.75N cladding layer 14 0 2 


j well 2nnVbarrier 5nm 




ljim 


5xl0 17 


n-Alo.sGao 5 N initial layer 


380nm 


lxlO 18 


SiC substrate 14 0 1 






(b) on p-type 4H-SiC(ll-20) 




Layer 


Thickness 


Carrier concentration (cm -3 ) 


n-Alo.25Gao.75N cladding layer 14 0 2 


0.5)im 


5xl0 17 


undoped 1% 02A | 0 lsGao 85N/AI0 isGao 85N triple quantum wells 

14 0 2 

p-Alo.25Gao.75N cladding layer 14 0 4 


well 2nm/barrier 5nm 
ljim 


5xl0 17 


p-Al 0 5 Gao. 5 N initial layer 


380nm 


lxlO 18 


SiC substrate 14 0 9 
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USP 2003-5 GaN-based non-polar devices on 4H-AIN/4H-SiC( 1 1 -20) 



Table 6 



Layer 


Thickness 


Carrier concentration (cm -3 ) 


n-Al 0 25Gao 73 N layer 


15 0 5 


15nm 


2x 10 18 


undoped Al 0 ^Gao^N layer 


15 0 4 


5nm 




undoped GaN layer 


15 0 3 


4(im 




undoped A1N initial layer 


15 0 2 


380nm 




SiC substrate 


15 0 1 
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